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ABSTRACT 

L inea r  d i s c r i m i n a n t  a n a l y s i s  o f  sca le  p a t t e r n s  and age composi t ion da ta  o f  
chinook salmon (Oncorhynchus tschawytscha Walbaum) f rom the  spawning escape- 
ments and catches i n  t h e  Yukon R i ve r  were used t o  a l l o c a t e  D i s t r i c t s  1, 2, 
and 3  commercial ha rves t s  t o  geographic r e g i o n  ( r u n )  o f  o r i g i n .  Est imates 
o f  r u n  c o n t r i b u t i o n  t o  t he  D i s t r i c t s  1, 2, and 3  subs is tence f i s h e r i e s  were 
based on t rends  i n  r u n  composi t ion o f  t h e  comnercial  catches. U p r i v e r  catches 
were appor t ioned based on geography. The t o t a l  1983 Yukon R i v e r  h a r v e s t  o f  
chinook salmon was 105,565 (51.4%) upper Yukon, 744,859 (36.4%) m idd le  Yukon, 
and 25,036 (12.2%) lower  Yukon f i s h .  

KEY WORDS: Chinook salmon, Oncorhynchus tschawytscha, s tock  separa t ion ,  
ca tch  and r u n  apport ionment,  1  i n e a r  d i s c r i m i n a n t  a n a l y s i s .  



The Yukon River chinook salmon (Oncorhynchus tschawytscha Walbaum) commercial 
f i shery i s  one of the l a rges t  in Alaska. The combined Alaskan and Canadian 
annual harvest averaged 104,738 f i sh  during the period 1962 to 1982, ranging 
from a low of 77,224 t o  an a l l  time high of 157,509 i n  1981. While chinook 
salmon a r e  commercially harvested v i r t ua l l y  throughout the e n t i r e  length of 
the Yukon River, an average of 70% of the  catch i s  taken in  the  D i s t r i c t  1 
g i l l n e t  f i shery which operates in the lower 101 km of the r i v e r  (Figures 1 and 
2 ) .  Another 20% of the  annual harvest  i s  regularly taken i n  the  D i s t r i c t  2 
commercial f i shery.  The average annual harvest by subsistence f i she r i e s  along 
the Yukon River was 25,373 chinook salmon between 1962 and 1982. Most of the  
subsistence harvest i s  taken w i t h  fishwheels and g i l l n e t s  i n  D i s t r i c t s  3, 4, 
and 5. In 1983, a t o t a l  of 215,815 chi nook salmon were harvested, of which 
138,686 f i sh  (64%) were taken by D i s t r i c t  1 and D i s t r i c t  2 commercial fishermen. 

Chinook salmon harvested i n  the  Yukon River f i she r i e s  a r e  a mixture of stocks 
destined f o r  spawning areas throughout the Yukon River drainage. Although more 
than 100 spawning streams have been documented (Regnart and Geiger 1982), a e r i a l  
surveys of chinook salmon escapements indicate  t h a t  the  l a rge s t  concentrations 
of spawners occur i n  three d i s t i n c t  geographic regions : (1 ) t r i bu t a ry  streams 
tha t  drain the Andreafsky Hi1 1 s and Kal tag Mountains approximately between r i ve r  
miles 100 and 500; (2 )  Tanana River t r i bu t a r i e s  approximately between r i ve r  miles 
800 and 1,100; and (3)  t r ibu ta ry  streams t h a t  drain the Pelly and Big Salmon 
Mountains approximately between r i ve r  miles 1,300 and 1,800. Chinook salmon 
stocks w i t h i n  these geographic regions have been termed runs (McBride and Marshall 
1983) and defined a s  the  lower, middle, and upper Yukon runs, respectively.  

The purpose of t h i s  report  i s  t o  a l l oca t e  the  1983 Yukon River commercial and 
subsistence harvest of chinook salmon by r u n  of or igin .  Commercial catches from 
Di s t r i c t s  1 ,  2, and 3 were al located t o  r u n  of or igin  by analysis  of sca le  pat- 
terns  of age 6, and 5, f ish1,  and catch and escapement age composition data.  
Estimates of the  contribution by r u n  i n  commercial catches were applied t o  sub- 
s is tence catches from these d i s t r i c t s .  Commercial and subsistence catches from 
Di s t r i c t s  5 and 6,  and the  Yukon Terr i tory  were a l located based on geography. 

METHODS 

In t h i s  repor t ,  we build upon the catch, escapement, and age composition data base 
compiled by Bu.kl i s  and Wilcock (1 984) f o r  the 1983 return of salmon t o  the  Yukon 
River. 

Gilbert-Rich formula: the  f i r s t  numeral r e f e r s  t o  the  t o t a l  age of the f i s h .  
The second numeral, usually subscripted,  r e f e r s  t o  the number of years of 
freshwater residence. Marine age i s  the  ar i thmet ic  di f ference between these 
two numbers. 
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Figure  I .  Alaskan p o r t i o n  o f  the Yukon R i v e r  showing t h e  s i x  r e g u l a t o r y  d i s t r i c t s .  



F igu re  2. Canadian p o r t i o n  o f  t h e  Yukon R iver .  



Age Lomposition 

Scale samples provided age information of f i sh  in the catch and escapement. 
Samples were collected on the l e f t  side of the fish approximately two rows 
above the la teral  l ine  and on the diagonal row downward from the posterior 
insertion of the dorsal f in  (Clutter and Whi tesel 1956). Scales were mounted 
on gummed cards and impressions were made i n  cellulose acetate.  

Catch : 

Scales were collected1 from the commercial catches from Dis t r ic t s  1 ,  2 ,  and 3, 
and the Yukon Territory and an age composition was estimated fo r  each fishery 
(Buklis and Wilcock 1984). A1 though subsistence catches in these d i s t r i c t s  were 
not sampled, subsistence fishing occurred concurrently with commercial e f f o r t  
and the age composition for  subsistence catches in each d i s t r i c t  was assumed to 
be similar to  the commercial catch composition. 

Samples were a1 so collected from Dis t r ic t  5 commercial and subsistence catches 
and a combined age composition was estimated for  these f isheries .  Catches in 
Distr ic ts  4 and 6 were n o t  adequately sampled to  estimate the age composition. 

Escapement : 

Scale samples were co1 lected during peak spawner die off from the major spawning 
t r ibutar ies  (as determined by aer ial  surveys). Virtually a1 1 samples were col- 
lected from carcasses. The age composition of the middle and upper Yukon areas 
was estimated by weighting the age composition estimated for  the individual spawn- 
ing t r ibutar ies  in each area by the escapement to  each tributary as measured by 
aer ial  surveys. There were no aer ial  survey data for  the Andreafsky River i n  
1983 and only data from a poor survey of the Anvi k River was available. There- 
fore,  a pooled sample was selected for  the lower Yukon run weighted fo r  abundance 
of individual stocks using sonar data from the Andreafsky River and the limited 
aer ial  survey data for  the Anvi  k River. 

Catch Apportionment 

Linear discriminant function analysis (LDF) of scale pattern data and observed 
differences i n  age composition between escapements were used to al locate  1983 
Yukon River chinook salmon catches to run of origin.  

Scale Pattern Analysis: 

Because many of the scale characters used i n  previous analyses were not normally 
distributed (violating a basic assumption of LDF), nearest neighbor analysis 

Sampling of Alaskan f isheries  was conducted by Alaska Department of Fish and 
Game s t a f f ,  Division of Commercial Fisheries. Sampling of Canadian f i sher ies  
was conducted by Canadian Department of Fisheries and Oceans s t a f f .  

-4- 



(Clover and Hart 1967) was used to identify the origin of Yukon River chinook 
salmon by McBride and Marshall (1983), and Wilcock and McBride (1983). For the 
1983 analysis, new scale characters w i t h  distributions which were approximately 
normal were calculated, and 1 inear discriminant function analysis (Fisher 1936) 
of scale pattern data was investigated by comparing i t  to nearest neighbor 
analysis (Appendix A ) .  A1 though univariate normality does not ensure normality 
in the multivariate case, the LDF has been shown to  be robust to  violations of 
th i s  assumption (Krzanowski 1977). Results were similar for  the two methods of 
analysis and l inear  discriminant function analysis of scale patterns was used 
t o  c lassify 1983 catches to r u n  of origin rather than the more costly nearest 
neighbor analysis. 

Escapement samples provided scales of known origin tha t  were used to  build the 
discriminant functions. Commercial catch and t e s t  f i shl samples provided scales 
of unknown origin which were classif ied using the discriminant functions to  e s t i -  
mate the proportions of lower, middle, and upper Yukon age 6, and 5, f i sh  in the 
Distr ic t  1 and 2 catches, and age 6, f i sh  in  the Dis t r ic t  3 catch. 

Measurements of scale features were made as described by McBride and Marshall 
(1983). Scale images were projected a t  lOOx magnification using equipment similar 
to that  described by Ryan and Christie (1976) and measurements were made and 
recorded by a microcomputer-controlled digi t iz ing system. Measurements were 
taken along an axis approximately perpendicular t o  the sculptured f i e ld  and the 
distance between each circulus i n  each of three scale pattern zones (Figure 3) 
was recorded. The three zones were: (1) scale focus t o  the outside edge of the 
freshwater annulus ( f i r s t  freshwater annular zone), ( 2 )  outside edge of the fresh- 
water annul us to the l a s t  circul us of the freshwater growth (freshwater plus 
growth zone), and (3) the l a s t  circulus of the freshwater growth zone to  the 
outer edge of the f i r s t  ocean annulus ( f i r s t  marine annular zone). In addition, 
the incremental distance of successive scale pattern zones was also measured for :  
(1 ) the l a s t  circulus of the f i r s t  ocean annulus to  the l a s t  circulus of the sec- 
ond ocean annulus (age 5, and age 6,) ,  and ( 2 )  the l a s t  circulus of the second 
ocean annulus to the l a s t  circulus of the t h i r d  ocean annulus (age 6, only). 
Eighty scale characters (Appendix Table 01) were calculated from the basic incre- 
mental di stances and ci rcul i counts. 

Scale sampl es (standards) representi ng  the three Yukon chi nook salmon runs were 
constructed for  the 6, and 5, age classes. Because of limited sample s izes ,  a l l  
available samples representing the 1 ower Yukon ( the Andreafsky and Anvi k Rivers) 
were used. Scales representing the middle Yukon run were selected in approximately 
equal numbers (as indicated by aer ial  surveys) from the Chena and Salcha Rivers. 
Scales representing the upper Yukon run were chosen a t  random from the Yukon Ter- 
r i  tory commercial catch samples. I f e l t  tha t  the Yukon Territory sample provided 

ADF&G conducts t e s t  fishing projects in  the Yukon River del ta  t o  index the 
t i m i n g  and magnitude of the salmon migration entering the Yukon River. Test 
f ishing i s  conducted concurrently w i t h  the commercial f ishery and samples 
collected from these projects also represent f ish of unknown origin in Distr ic t  
1 .  



F igu re  3. Age 6, chinook salmon sca le  showing t h e  zones measured f o r  t h e  l i n e a r  
d i s c r i m i n a n t  ana l ys i s .  



a  more r e p r e s e n t a t i v e  composite o f  t h e  o v e r a l l  upper Yukon escapement than d i d  
samples f rom i n d i v i d u a l  spawning streams. 

L i n e a r  d i s c r i m i n a n t  f u n c t i o n s  were c a l c u l a t e d  f o r  each age c l ass .  S e l e c t i o n  of 
sca le  cha rac te r s  f o r  each a n a l y s i s  was by a  fo rward  s tepp ing  procedure us ing  par -  
t i a l  F s t a t i s t i c s  as t he  c r i t e r i a  f o r  e n t r y / d e l e t i o n  o f  v a r i a b l e s  ( E n s l e i n  e t  a l .  
1977). A  n e a r l y  unbiased es t ima te  o f  c l a s s i f i c a t i o n  f o r  each LDF was determined 
u s i n g  a  1  eav i  ng-one-out procedure1 (Lachenbruch 1967). 

C o n t r i b u t i o n  r a t e s  f o r  age 6, f i s h  i n  t h e  D i s t r i c t s  1  and 2  catches were es t imated  
f o r  each f i s h i n g  p e r i o d  du r i ng  t he  chinook salmon season and a  pooled sample f o r  
t he  chum salmon (0. k e t a )  season2. A s i n g l e  c o n t r i b u t i o n  r a t e  f o r  age 62 f i s h  i n  
t h e  D i s t r i c t  3  catch was es t imated  from a  sample c o l l e c t e d  d u r i n g  t h e  second f i s h -  
i n g  per iod .  Because o f  1  i m i  t e d  samples, c o n t r i b u t i o n  r a t e s  o f  age 5, f i s h  i n  
D i s t r i c t s  1  and 2  were computed f o r  pooled f i s h i n g  per iods .  P o i n t  es t imates  were 
ad jus ted  f o r  m i s c l a s s i f i c a t i o n  e r r o r s  u s i n g  t he  procedure o f  Cook and Lo rd  (1978).  
The va r i ance  and 90% con f idence  i n t e r v a l s  f o r  these es t imates  were computed u s i n g  
t he  procedures of Pel l a  and Robertson (1979). 

A  ca tch  sample was r e c l a s s i f i e d  w i t h  a  model r ep resen t i ng  o n l y  two runs  i f  t h e  
f i n a l  p r o p o r t i o n a l  es t ima te  was l e s s  than o r  equal t o  zero  f o r  t h e  r u n  i n  ques t ion .  
A two-way model was cons t ruc ted  u s i n g  o n l y  standards f rom t h e  two runs  w i t h  p o s i t i v e  
c l a s s i f i c a t i o n  est imates.  Data were resubmi t ted  t o  t h e  v a r i a b l e  s e l e c t i o n  r o u t i n e s  
and a  new subset o f  v a r i a b l e s  was chosen f o r  i n c l u s i o n  i n  t h e  two-way model. 

D i f f e r e n t i a l  Age Composit ion Ana l ys i s :  

A l l o c a t i o n  o f  t h e  remain ing age c lasses  i n  t h e  D i s t r i c t s  1, 2, and 3  commercial 
catches was based on d i f f e r e n c e s  i n  escapement age composi t ion i n  each o f  t h e  t h r e e  
runs. Escapement age composi t ion da ta  were d i r e c t l y  compared by computing r a t i o s  

The 1  eav i  ng-one-out procedure es t imates  c l a s s i f i c a t i o n  accuracy f o r  a  s tandard 
w i t h  n  f i s h  by: ( 1 )  s e l e c t i n g  one f i s h  f o r  which d i s c r i m i n a n t  f u n c t i o n s  a r e  
c a l c u l a t e d  f rom t h e  remain ing n-1 sca les,  ( 2 )  ass ign ing  t h e  se lec ted  sca le  t o  
a  group w i t h  t h e  d i s c r i m i n a n t  f unc t i ons ,  and ( 3 )  r e p e a t i n g  t h e  procedure n  t imes 
w i t h  a  d i f f e r e n t  sca le  se lec ted  each t ime.  C l a s s i f i c a t i o n  accuracy i s  t h e  per -  
centage o f  f i s h  ass igned t o  t h e  c o r r e c t  r u n  o r  o r i g i n .  

Most of t h e  ch inook salmon harvested i n  these two d i s t r i c t s  a r e  taken  i n  a  d i r -  
ec ted  f i s h e r y  t h a t  commences i n  e a r l y  June when mos t l y  g i l l n e t s  o f  203 t o  229 
mm (8 t o  9  i n c h )  s t r e t c h e d  mesh a r e  operated. T h i s  June f i s h e r y  i s  commonly 
r e f e r r e d  t o  as t h e  " e a r l y "  o r  "ch inook"  season. Du r i ng  t h i s  f i s h e r y ,  t h e r e  a r e  
no g i l l n e t  mesh s i z e  r e s t r i c t i o n s  and most f ishermen opera te  l a r g e  mesh n e t s  f o r  
chinook salmon. However, some ne t s  o f  140 t o  152 mm (5-1/2 - 6  i n c h )  s t r e t c h e d  
mesh a r e  operated, a lso .  The remain ing ha rves t  i s  taken i n c i d e n t a l l y  t o  t h e  
chum (0. k e t a )  and coho (0. k i s u t c h )  salmon f i s h e r y .  Th i s  f i she ry ,  i n  which 
g i  l l n e t s  o f  up t o  152 mm ( 6  i n c h )  s t r e t c h e d  mesh a r e  al lowed, commences i n  l a t e  
June t o  e a r l y  J u l y .  



fo r  each r u n  whereby the proportion in  the  escapement of the age c l a s s  i n  question 
was divided by the proportion i n  the escapement of an age c lass  of known catch 
composition estimated by scale  pattern analysis  ( e i t he r  age 5, o r  6,) :  

Eci 
= Proportion of f i sh  of age c l a s s  i in r u n  c escapement samples where 

i i s  an age c lass  of unknown r u n  composition in the catch. 

= Proportion of f i sh  of age c l a s s  a i n  r u n  c where a i s  an age c l a s s  of 
known run composition in  the catch ( e i t h e r  age 5, o r  6,). 

Because the r e l a t i ve  contribution of age 4, f i s h  decreased i n  escapement samples 
moving progressively upriver, t h i s  age c l a s s  was compared t o  age 5, f i sh .  All 
other age c lasses  (6 , ,  7,, 7,, and 8,) were compared to  age 6, fish s ince  the  
re1 a t i ve  contributions of a1 1 of these age c lasses  increased i n  escapement samples 
moving progressively upriver. 

These r a t i o s  of proportional abundance were then multiplied by the  a l located catch 
of e i t h e r  age 5, or 6, f i sh .  These computations were summed over a l l  runs t o  cal-  
cula te  age-specific contribution ra tes .  Mu1 t ip1 icat ion by t o t a l  catch by age c l a s s  
yie lds  age-specific run contribution estimates: 

N i  = Total catch of age group i .  

Nca = 
Catch of age group a (where a i s  e i t he r  age 6, or  5,) in r u n  c. 

Fci = Proportion of f i s h  of r u n  c i n  N i .  

Rci  ' Nca Fci = . N  (where j i s  r u n  number: e i t h e r  1 ,  2 or 3 f o r  lower, 
r j i  ja  middle or  upper r u n ) .  

The to ta l  harvest of run c fo r  age group i i s  then: 

Estimates of r u n  composition from sca le  pattern analysis  and d i f f e r en t i a l  age com- 
position analysis  of D i s t r i c t s  1 ,  2, and 3 commercial catches were used t o  a l loca te  
the  catches of subsistence f i she r i e s  i n  these d i s t r i c t s .  Catches from Di s t r i c t  4 
were not adequately sampled and therefore were not al located by r u n  of or igin .  

Catches in D i s t r i c t s  5 and 6,  and the Yukon Terr i tory  were a l located to  r u n  based 
on geography. The e n t i r e  D i s t r i c t  5 harvest was al located to  the  upper Yukon r u n  
as most of the  D i s t r i c t  5 catch occurred above the confluence of the  Tanana River 
and there a re  few documented spawning concentrations between the  Tanana River con- 
f l  uence and the  Yukon Terr i tory  f ishery centered i n  Dawson. The e n t i r e  D i s t r i c t  6 
harvest was al located to  the middle Yukon run although no attempt was made t o  
apportion catches by age c lass .  

- 8- 



RESULTS AND DISCUSSION 

Age Compos i ti on 

Trends i n  age composit ion f o r  the lower, middle, and upper Yukon R iver  escape- 
ments (Table 1  ) were cons i s ten t  w i t h  previous years '  r e s u l t s  (McBride and Marshal l  
1983, Wilcock and McBride 1983). The p ropo r t i on  o f  o l d e r  f i s h  increased i n  spawn- 
i n g  populat ions moving progress ive ly  up r i ve r .  Age 6, f i s h  were predominant i n  a l l  
escapements and increased i n  r e l a t i v e  abundance from the  lower, and, middle, t o  the  
upper Yukon (45.9%, and 55.3%, t o  68.4%, respec t i ve l y ) .  Conversely, the  p ropo r t i on  
of younger f i s h  (ages 4, and 5, combined) dec l ined i n  escapements moving u p r i v e r  
(53.4% lower, 40.3% middle, and 18.1% upper r i v e r  f i s h ) .  Near ly  a l l  2-freshwater 
age f i s h  were observed i n  the  upper Yukon escapement (combined age 6,, 7,, and 8.3 
t o t a l  o f  6.7%). 

Catch Apportionment 

The catch was apport ioned i n t o  geographic reg ion  o r  o r i g i n  by scale p a t t e r n  
ana lys is  and by  d i f f e r e n t i a l  age composit ion ana lys is .  U t i  1  i z i  ng both of these 
methods, t h e  t o t a l  run  o f  t h e  commercial and subsistence harvests were a l l o c a t e d  
t o  r u n  o f  o r i g i n .  

Scale Pa t te rn  Analys is :  

Scale characters from the  zone o f  freshwater p lus  growth were the  most powerful 
i n  d i s t i n g u i s h i n g  the  th ree  runs. Secondar i ly  se lected va r iab les  were genera l l y  
der ived from measurements o f  t he  i n i t i a l  p o r t i o n  o f  the  f i r s t  marine annular  zone 
and the i n i t i a l  p o r t i o n  o f  the  f i r s t  f reshwater  annular  zone. The number of c i r -  
c u l i  and the  w i d t h  o f  t he  f reshwater  p lus  growth zone increased markedly from the  
lower t o  upper Yukon runs (Appendix Table B2). Conversely, number o f  c i r c u l  i and 
w id th  o f  the f i r s t  f reshwater and f i r s t  marine annular  zones genera l l y  decreased 
from the  lower t o  upper runs. 

Average c l a s s i f i c a t i o n  accuracies o f  t h e  three-way models f o r  age 6, and 5, f i s h  
(Tables 2 and 3) were s i m i l a r  (69.4% and 64.8%, respec t i ve l y ) .  Lower Yukon f i s h  
had the  h ighes t  c l a s s i f i c a t i o n  accuracies i n  both models (75.6% and 72.0%, res-  
p e c t i v e l y ) .  M i s c l a s s i f i c a t i o n  r a t e s  between middle and upper Yukon f i s h  were l a r g e  
(range o f  18.9% t o  27.7%). 

Con t r i bu t i on  r a t e s  f o r  the  th ree  runs were v a r i a b l e  (Tables 4  and 5) .  Middle and 
upper Yukon f i s h  were genera l l y  predominant i n  age 6, catches w h i l e  lower and 
middle Yukon f i s h  were genera l l y  predominant i n  age 5, catches. Demonstrable 
d i f f e rences  over t ime by run  were genera l l y  n o t  ev iden t  f o r  age 6, f i s h  (F igure  
4 ) .  However, t he  est imates f o r  lower Yukon f i s h  tended t o  increase over t ime. 
P o i n t  est imates f o r  upper Yukon f i s h  peaked du r ing  pe r iod  3  i n  both D i s t r i c t s  1  
and 2. Demonstrable d i f f e rences  over t ime by run  were ev ident  f o r  age 5, lower 
Yukon f i s h  (F igure  5). The c o n t r i b u t i o n  o f  lower Yukon f i s h  increased from pooled 
per iods 1-2 t o  pooled per iods 5-17 (chum salmon season) i n  both d i s t r i c t s .  P o i n t  
est imates f o r  upper Yukon f i s h  tended t o  dec l i ne  over t h e  du ra t i on  o f  t h e  f i she r -  
i e s  i n  bo th  d i s t r i c t s .  



Table 1. Age composi t ion summary of chinook salmon escapements, Yukon River ,  1983. 

-- - 
Age Group 

Escapement -- - 
mcation N Estimates 3 2 42 5 2 6 2 6 3 7 2 73 8 3  

Middle 
mena R 
Sdlcha R - - 
Total 8 46 4,448 0.0 19.7 20.7 55.3 0.0 4.3 0.1 0.0 

"%' S a l m  199 640 0.5 11.6 70.4 17 .1 0.5 
I - ~iztle Salmon R 117 101 6.8 16.2 70.1 6.0 0.9 
o Nisutlh R. 1 89 1 ~ 0 8 ~  7 0.5 72.5 1.6 10.1 

I Michie Ck. 30 
26 4 

3.3 33.3 1 0.0 36.7 
T a t d ~ u n  Cr. 53 43.4 52.8 3.8 

A e r i a l  surveys, except  as noted. 

Carcass samples = 252. Beach se ine  samples = 103. 

3 Sonar est imate.  

Carcass samples = 302. Beach se ine  samples = 4. 

Poor survey due t o  inc lement  weather. 

Foot survey, Department o f  F i s h e r i e s  and Oceans, Canada. 

Whitehorse f ishway count  = 905. 



Table 2. C l a s s i f i c a t i o n  accurac ies  of t h e  l i n e a r  d i s c r i m i n a n t  model f o r  age 6, 
Yukon R i v e r  chinook salmon. 

....................................................... 
C l a s s i f i e d  

Actual Region of Origin 
Region of Sample ...................... 
Origin S i z e  Lower Middle Upper ....................................................... 
Lower 20 9 - -7 56 -201 .043 
M i  ddl e 3 07 -107 635 -- -257 
UPPe r  22 4 -054 -254 ,692 - ....................................................... 

Average Correctly C l a s s i f i e d  = .694 

....................................................... 
C l a s s i f i e d  

Actual Region of  Origin 
Region of Sample ---------------- 
Origin S i z e  Middle Upper ....................................................... 
M i  ddl e 
Upper 

Average Correctly C l a s s i f i e d  = .700 



Table 3 .  Class i f icat ion accuracies of the  l inear  discriminant model f o r  age 5, 
Yukon River chi nook salmon. 

--------------------------------------*----------- 

C l a s s i f i e d  
Actual  Region of Or ig in  
Region of Sample ...................... 
Orig in  S i z e  Lower Middle Upper .................................................. 
Lower 13 2 
M i  ddl  e 127 
Upper 130 
-------------------------i---------------------------- 

Average Cor rec t ly  C l a s s i f i e d  = .648 

.................................................. 
C l a s s i f i e d  

Actual  Region of Or ig in  
Region of Sample ---------------- 
Orig in  S i z e  Lower Mi ddl  e 

Lower 
M i  cidl e  .................................................. 

Average Cor rec t ly  C l a s s i f i e d  = -838 



Table 4. Run composi t ion es t imates  f o r  age 6, chinook salmon f rom t h e  commercial 
catches i n  D i s t r i c t s  1, 2, and 3. 

- 

90 h r o e n t  
Cbnf idenoe Interval 

Chmer ci a1 Region Proportion 
Fi*ing 

Ristrict B r l o d  Dates N of a€ Laver Orlgin Qt& Bollnd Bound U F r  
1 ~reseason'5/29-6/6 100 &wer tr 

Mxddle 0.707 
UFper 

0.487 
0 -293 

0.926 
0.074 0 -513 

P r i o r  t o  commercial season. 

Chum season. 

tr = Trace 

99 m e r  0.091 -0 -028 
Middle 0.433 0.212 
Q?Pr 0 -476 

0.7 22 8:iW 0.734 

100 Wer 
fiddle 

0.016 -0.081 
0 -280 

0 -113 
-0 -011 

UPSr 0 -704 0.436 0.973 
0.572 

100 m e r  
Middle 

tr 
0 -331 

UFper 
0 -106 

0 -669 
0 a555 

0.445 0.894 
102 m e r  o -218 

Middle 
0 -079 

0 -341 0.358 
UPSr 

0.065 
0.441 

0 -617 
0 -199 0.682 

96 Laver 0 -231 
Middle 

0.084 
0 -432 

0 -380 

UFper 
0 -1% 

0 a337 
0.718 

0.094 0.580 
100 m e r  

Middle 
0 -395 0.231 
0 -359 

0 -558 

WFr 0.2% 0.03 0.464 
0 . 0 ~  0.632 

99 w e r  0 -012 
fiddle 

-0.090 
0 -528 

0.116 

Upper 
0 -232 

0 -460 
0 -824 

0.194 0.726 
99 LaJer 0 -018 

Middle 
-0.090 

0 -635 
0.128 

VPlPr 
0 a337 

0 -347 0.084 
0.938 
0 -61 

89 Laver tr 
Middle tr 
Upper 1.000 

% Lpler 0.150 
Mxddle 

0.014 
0 -530 

0 -287 

Upper 
0.237 

0 -320 
0.822 

0.070 0.572 
63 m e r  0 -282 

Middle 
0 -096 

0 -331 
0.469 

Upper 
-0 -009 

0 -387 0 -0% 0 0.678 -670 

90 Uwer tr 
Middle 0.203 
Upper 

-0.033 
0 a797 

0.439 
0.561 1.033 

A l l  samples ob ta ined  from t e s t  f i s h  catches. 



Table 5. Run composi t ion es t imates  f o r  age 5, chinook salmon f rom t h e  commercial 
catches i n  Di  s t r i  c t s  1, 2, and 3. 

-- 

90 Ekrcent 
Confidence Interval 

Carmercial w o n  Proportion 
Fi sfiing of uf Lmer 

District Feriods Labs N Origin Cat& %%s Bomd 
1 1-2 6/96/14 972 Laver 0 .I35 -0.046 0.315 

Middle 0 -607 0.316 0.897 
UPper 0.258 -0 -038 0 .555 

5-6 6/23-6/28 go4. mer 0 .444 0 -306 0.581 
Middle 0.556 0.419 0.694 
UPPer tr 

7-17 6/31-8/12 765 Laver 0.614 0.463 0 -766 
Middle 0.386 0.234 0 -537 
UPper tr 

2 1-2 6/12-6/16 88 Uwer 0 -184 -0 -013 0.382 
Middle 0.754 0.451 1.058 
WE= 0.062 -0 231 0.354 

5-17l 6/26-8/14 42 W e r  0.666 0.467 0.865 
Middle 0.334 0 -135 0 -533 
m r  tr 

F a l l  chum salmon. 

Inc ludes  49 t e s t  f i s h i n g  samples. 
3 Inc ludes  2 t e s t  f i s h i n g  samples. 

Inc ludes  11 t e s t  f i s h i n g  samples. 

Inc ludes  12 t e s t  f i s h i n g  samples. 

tr = Trace 



DISTRICT 1 DISTRICT 2 

B e 1  2 3 4 5-6 7-17 1 2  3 4  5 

PERIOD PERIOD 

F igu re  4. Run composi t ion es t imates  and 90% conf idence i n t e r v a l s  from t h e  sca le  
p a t t e r n  a n a l y s i s  o f  age 6, chinook salmon, D i s t r i c t s  1  and 2, Yukon 
R i ve r .  A s t e r i s k  represen ts  es t imates  l e s s  than zero  o r  g r e a t e r  than 
one. 



DISTRICT 1 

615 6 /10  6/15 6 /20  6 /25 6 /30  715 6 /10  6 /15 6 /20  6/25 6 /30 

1-2 3-4 5-6 7-17 1-2 3-4 5 

PERIOD PERIOD 

F igu re  5. Run composi t ion est imates and 90% conf idence i n t e r v a l s  f rom t h e  sca le  
p a t t e r n  a n a l y s i s  of age 5, chinook salmon, D i s t r i c t s  1 and 2, Yukon 
R iver .  A s t e r i s k  represen ts  es t imates  l e s s  than zero  o r  g r e a t e r  than 
one. 



Most o f  the age 6, catch i n  D i s t r i c t  1  (Table 6) was o f  upper Yukon o r i g i n  
(33,289 f i s h  o r  54.7%). Upper Yukon f i s h  were most abundant f o r  every pe r iod  
except the  chum salmon season. Catches o f  lower Yukon f i s h  were low (5,762 
f i s h  o r  9.5%) and catches o f  middle Yukon f i s h  (21,810 f i s h  o r  35.8%) were 
genera l l y  in termediate.  

F i sh  o f  upper Yukon o r i g i n  a l so  dominated the  age 6, catch i n  D i s t r i c t  2  and 
t o t a l e d  14,022 f i s h  (55.2%). Un l i ke  D i s t r i c t  1, however, middle Yukon f i s h  
were most abundant f o r  every pe r iod  except per iod  3, f o r  which a l l  f i s h  (7,205) 
were a l l o c a t e d  t o  the  upper Yukon run. We assume t h a t  lower and midd le  Yukon 
f i s h  were a c t u a l l y  present  i n  low l e v e l s  of abundance dur ing  t h i s  per iod.  

Age 5, catches were comprised p r i m a r i l y  o f  middle Yukon f i s h  (Table 7).  The 
D i s t r i c t  1  harves t  of age 5, f i s h  was comprised o f  53.5% (9,765 f i s h )  middle 
Yukon, 35.4% (6,461 f i s h )  lower Yukon, and 11.1% (2,021 f i s h )  upper Yukon f i sh .  

Middle Yukon f i s h  a l s o  dominated the catch o f  age 5, f i s h  i n  D i s t r i c t  2  (6,486 
f i s h  o r  59.5%). Lower Yukon f i s h  comprised 38.5% (4,194) f i s h  o f  t he  catch w h i l e  
few f i s h  (226 f i s h  o r  2.1%) were a l l o c a t e d  t o  the upper Yukon run. 

D i f f e r e n t i a l  Age Composition Analysis:  

Large v a r i a t i o n s  were observed i n  the c o n t r i b u t i o n  r a t e s  f o r  t h e  remaining age 
classes (Table 8). The major p o r t i o n  o f  t h e  age 4, harvests i n  D i s t r i c t s  1 and 
2 (4,823 f i s h  o r  77.1%, and 3,190 f i s h  o r  78.0%, r e s p e c t i v e l y )  were a l l o c a t e d  t o  
the middle Yukon run. Upper Yukon f i s h  comprised v i r t u a l l y  a l l  o f  the  age 6,, 7,, 
7,, and 8, catches. 

Overal l ,  commercial catches were composed o f  n e a r l y  equal numbers o f  middle and 
upper Yukon f i s h  i n  both D i s t r i c t s  1 (38,655 f i s h  o r  40.5% and 43,101 f i s h  o r  
45.2%, r e s p e c t i v e l y )  and D i s t r i c t  2 (19,744 f i s h  o r  45.6% and 16,166 f i s h  o r  
37.4%, respec t i ve l y ) .  Lower Yukon f i s h  were l e a s t  abundant t o  bo th  D i s t r i c t s  1 
and 2 (13,701 f i s h  o r  14.4%, and 7,319 f i s h  o r  16.9%, r e s p e c t i v e l y ) .  

To ta l  Harvest: 

Based on the  f i n d i n g s  o f  t he  sca le  p a t t e r n  ana lys i s  o f  age 6, and 5, f i s h  and t h e  
d i f f e r e n t i a l  age composit ion a l l o c a t i o n  o f  t he  remaining age classes, t he  commer- 
c i a l  and subsistence f i she ry  catches o f  chinook salmon from a l l  d i s t r i c t s  o f  t h e  
Yukon R ive r  drainage except D i s t r i c t  4  were a l l o c a t e d  t o  run  o f  o r i g i n  (Table 8 ) .  
Most o f  t he  t o t a l  harves t  (exc luding D i s t r i c t  4) was composed o f  upper Yukon R iver  
f i s h  (105,565 f i s h  o r  51.4%). Middle Yukon f i s h  were nex t  i n  abundance a t  74,859 
f i s h  (36.4%). The t o t a l  c o n t r i b u t i o n  o f  25,036 f rom the  lower Yukon run  comprised 
on l y  12.2% o f  the  t o t a l  harvest .  To ta l  harves t  values i nc lude  catches documented 
i n  Canada. 
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Table 6. Allocation of age 6, chinook salmon by r u n  f o r  the commercial f i shery  
in  D i s t r i c t s  1 and 2 by f ishing period. 

D i s t r i c t  1 D i s t r i c t  2 
F i  *ing Region 
Eeriod of Oriuin mtes NO. of f i sh  mtes NO. cd fish 

1 wer  6/94/10 1,349 6/12-6/U 
Wddle  6,408 

46 
2,009 

Gzb Total 7,757 2,055 
7,045 1,750 

14,802 3,805 

Laver 6/U-6/14 136 6/156/16 89 
Middle 2,385 3,151 

Gzh Ilotal 2,521 3,240 
5,996 1,721 
8,517 4,961 

Laver 6/l6 6 / 1 7  tr 6 / M /  20 tr 
Middle 7,000 t r  
Alaska Total 7,000 tr 
"%L 14,149 7,205 

21 ,149 7,205 

 aver 6/20-6/21 1,907 6/22-6/23 66 4 
Middle 2,983 2,345 

Gzh 4,890 3,009 
3,858 1,416 
8,748 4,425 

5 6 l  wer 6/23 4 / 2 8  914 6/26-8/14~ 1,406 
t-hddle 1,710 1,650 4cka Total 

2,624 3,056 
1,33 4 1,930 
3,958 4,9 86 

7-17l Wer 6/31-8/12 1 , 456 
fiddle 1,324 

2,780 
907 

3.687 

Season Lwer 6/9-8/ 12 5,762 6/12-8/14 2,205 
'Ilotal Middle 21,810 9,155 

27,572 11,360 
33,289 14,022 
60,861 25,3 82 

Fa1 1 chum season. 

2 Periods 5-17. Allocation based on period 5 sample only. 

t r  = Trace 



Table 7. Allocation of age 5, chinook salmon by r u n  f o r  the commercial f i shery  
in  D i s t r i c t s  1 and 2 by f ishing period. 

D i s t r i c t  1 D i s t r i c t  2 
Fi  sing R e g i o n  
Brlod of O r i g i n  hbs  NO. cd fish mtes N o . a f F i s h  

1-2 Laver 6/96/14 774 6/12-6/16 
Middle 3,484 

53 2 

4 , 258 2,179 

1,481 
2,711 

5,739 
179 

2,890 

3-4 ma 6/16 6/ 21 2,399 6/196/23 
Middle 3,340 

902 

5,739 
2,923 

540 
3,825 

6 , 279 47 
3,872 

5-6 W e r  6/ 23 6/ 28 1,402 6/28-8/14' 
Middle 1,755 

2,760 

3,157 
1,384 

tr 
4,144 

3,157 
tr 

4,144 
7-17l mer 

hddLe 
6/30-8/12 1,886 

1,186 %zk lDrn 

3,072 
tr 

3,072 

Season Lwer 
Total Middle 

6/9-8/12 6,461 6/12-8/14 
9,765 

4,194 

16,226 
6,486 

2,021 
10,680 

18,247 
226 

10 , 906 
-1__ 

Fall chum season. 

Periods 5-17. Allocation based on period 5 sample only. 

t r  = Trace 



Table 8. Est imated r e g i o n  o f  o r i g i n  b y  age c l ass  o f  chinook salmon f rom D i s t r i c t s  1, 2, 3, 5, 6, and Yukon 
T e r r i  t o r y  commerci a1 and subs is tence catches, Yukon River1. 

Nunber of Fish by Age Class 
Region 

District Fishery mtes of Origin 42 52 53 62 6 3 72 7 3 83 %Aal 

3 armpefda14 6J16-8/16 
2 l l  net 

Yukon Comnercial 7/ 3-914 
Territory Gillnet 

S istence8 
%lnet 

m e r  
Middle 
Alaska lbtal 

"%fiil 
Lcwer 
Middle 
Alaska lbtal 

T t a l  

Lower 
Middle 
Alaska 'IMal 

U e L l  

m e r  
Middle 

UZper 
Middle 

Upper 

Upper 

Lcwer 2,483 12 098 10 307 33 115 25 036 
Middle 8 741 18'469 40'222 46 

l l i224 30:567 
2,168 11,803 

50:519 33 3:88$ 46 
44 75,794 706 10,865 4 087 

arira 
98 105,565 

13,391 42,370 44 126,313 739 14,754 4:133 98 205,460' 

D i s t r i c t  4 commercial and subs is tence catches n o t  appor t ioned  due t o  i n s u f f i c i e n t  samples. 
A1 l o c a t i o r l  based on season t o t a l  D i s t r i c t  1 commercial ca tch  samples. 
A 1  l o c a t i o n  based on season t o t a l  D i s t r i c t  2 commercial ca tch  samples. 
Age 6, a l l o c a t i o n  based on sca le  p a t t e r n  a n a l y s i s  o f  commercial ca t ch  sample c o l l e c t e d  on 6/21. Remaining 
age c lasses  based on D i s t r i c t  2 commercial catch.  
A l l o c a t i o n  based on D i s t r i c t  3 commercial ca t ch  a l l o c a t i o n  est imate.  
Combined f ishwheel  and g i l l n e t .  
Not appor t ioned  by age c l a s s  due t o  i n s u f f i c i e n t  samples. 
Age apport ionment based on Yukon T e r r i t o r y  commercial ca tch  samples. 
To ta l  ca tch  i n c l u d i n g  D i s t r i c t  4 commercial and subs is tence harves ts  = 21 5,815. 



and Fred Andersen f o r  t h e i r  suppor t  and f o r  providing t h e  b a s i c  catch and escape- 
ment da t a .  The au tho r  i s  a l s o  g r a t e f u l  t o  t he  Statewide Stock Biology Group 
s t a f f  f o r  t h e i r  advice  and a s s i s t a n c e  i n  t h e  da ta  c o l l e c t i o n  and a n a l y s i s ,  
including Bev Cross,  Bob Conrad, and Bill Goshert. P a r t i c u l a r  thanks a r e  due 
t o  Doug McBride f o r  his continued guidance and e d i t o r i a l  support .  C r i t i c a l  
review was provided by Bob Conrad and Linda Brannian. 
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APPENDIX A 

C l a s s i f i c a t i o n  accurac ies  and comparat ive r u n  composi t ion es t imates  f o r  eva l  u a t i o n  

o f  nea res t  ne ighbor  and l i n e a r  d i s c r i m i n a n t  f u n c t i o n  analyses 



Appendix Table A1 . C l a s s i f i c a t i o n  accurac ies,  sample s izes,  and v a r i a b l e s  
se lec ted  f o r  neares t  ne ighbor  a n a l y s i s  o f  age 6, chinook 
salmon, Yukon R i ve r .  

.............................................................. 
Class i ed  Group of Or ig in  

Actual Group Sampl e ............................... 
of Or ig in  S i z e  ~ o w e ~  M i  dd l  e Upper .............................................................. 
Lower 200 .755 .180 -06 5 ---- 
M i  ddl  e 200 .125 -660 .215 ---- 
UPPe r 200 .075 .295 .6 3 0 ---- 1 

Average Cor rec t ly  C l a s s i f i e d  = .682 

Var iab l e s  Used: 1 - incremental  d i s t a n c e ,  f reshwater  plus-growth 
2 - incremental  d i s t a n c e  of las t  4 c i r c u l i ,  

f reshwater  pl us-growth zone 
3 - incremental  d i s t a n c e  f i r s t  6 c i r c u l i ,  f i r s t  

f reshwater zone 
4 - incremental  d i s t a n c e  between t h e  t h i r d  and 

t w e l f t h  c i r c u l i ,  f i r s t  marine zone 



Appendix Tabl e A2. Classification accuracies, sample s izes ,  and variables 
selected fo r  l inear  discriminant function analysis for  
age 6, chinook salmon, Yukon River. 

Classified Group of Origin 
Actual Group Sample 
of Origin Size Wet Middle UPFr 

V a r i a b l e s  Used: 1 - Increnental distance of f i r s t  freshwater annular 
zone relat ive to  ent i re  f redwater grwth 

2 - Increnentdl distance £ran third t o  twelfth 
circuli, first marine zone 

3 - Incremental distance f i r s t  6 c i ra i l i ,  f i r s t  
freshwater growth zone 

4 - Incraneatdl distance of third through twelfth 
circulus of f i r s t  marine zone relative t o  
s ize  cd zone 

5 - Mmber ciraili in  f i r s t  3/4 of f i r s t  
f redwater zone 

6 - Increnental distance of freshwater plus-grwth 
7 - Increnental distance of f i r s t  2 c i rcul i  i n  

f i r s t  freshwater zone relat ive t o  s ize  of 
zone 

8 - Average incrmental distanoe between c i r d i  
of f i r s t  marine zone 

9 - NLmber of circuli i n  f i r s t  half of f i r s t  
marine grwth z m  



Appendix Table A3. Comparison of adjusted proportional estimates and 90% con- 
fidence in tervals  f o r  various hypothetical proportions of 
lower, middle, and upper Yukon River chinook salmon using 
nearest  neighbor and l i nea r  discriminant function analyses. 

Nearest Neighbor Linear niscrimimnt 

Group of Test Adj ~ t e d  90% Confidenae Aitjmted 90% Confidenoe 
Origin Proportion Estimate Interval Estimate Interval 

mer 
Middle 
UPPer 

Ir;wer 
Middle 
WFr 

mer 
Middle 
m'F= 

mer 
Middle 
m€?r 

mer 
Middle 
UPPer 



APPENDIX B 

Scale characters and selected descriptive s t a t i s t i c s  used i n  scale pattern 

analysis. 



Appendix Table B1. Sca le  cha rac t e r s  screened f o r  l i n e a r  d i sc r iminan t  func t ion  
a n a l y s i s  of age 6, and 5, Yukon River chinook salmon. 

Variable NO. Description 

First  kedwater  Annular Zone 

Nunber of c i r d i  i n  1st d annular zone 
Width o£ 1st EW annular zone 
Distance, s a l e  foals (C0) t o  circullr; 2 (C2) 
Distance, CO t o  C4 
Distance, CO t o  C6 
Distance, CO t o  C8 
Distance, C2 t o  C4 
Distance, C2 t o  C6 
Distance, C2 t o  C8 
D i s t a n ~ ,  C4 t o  C6 
Distance, C4 t o  C8 
Distance, fourth £ran last cirarlus of 1st EW annular zone t o  end of zone 
Distance, seoond frcm last circulus of 1st EW annular zone t o  end of zone 
Distance, C2 t o  end of zone 
Distance, C4 t o  end of zone 
N a t i v e  distances: (variables 1 t o  13)/(variable 2) 
Average interval between circuli: (variable 2 ) / ( v a r i d e  1) 
Nmhr of circuli  in  1st 3/4 a€ zone 
hximun distance between 2 consecutive circuli  
N a t i v e  distanae: ( v a r i d e  2 9 ) / ( v a r i d e  2) 

Freshwater Plus Growth Zone 

Mmber of circuli i n  EW plus growth zone 
Width of EW plus grwth zom 

All ke&water Zoms 

33 mtal nunber of EW u r c u l i  
34 T b t a l  width EW zones 
3 5 N a t i v e  width: (variable 2 ) / ( v a r i d e  34) 
36 Relative width: ( v a r i d e  32)/(varible 34) 

an t inued -  

FW = freshwater . 



Appendix Table B1. Scale characters screened f o r  l i n e a r  d i sc r im inan t  f u n c t i o n  
ana lys i s  o f  age 6, and 5, Yukon R ive r  chinook salmon (con- ' 

t i  nued). 

Variable No. Descrision 

F i r s t  Ocean Annular Zone 

Nunber of c i r a i l i  in  1st ocean annular zone 
Width af 1st ocean annular zone 
Distance, end of EW grwth (EEW) t o  third cirailus of o m  grwth (C3) 
Distanae, EFW t o  C6 
Distance, EEW t o  6 
Distance, EEW t o  Cl2 
Distanoe, EEW t o  Cl5 
Distance, C3 t o  C6 
Distance, C3 t o  6 
Distance, C3 t o  C12 
Distance, C3 t o  Cl5 
Distanoe, C6 t o  6 
Distance, C6 t o  (3.2 
Distance, C6 t o  C15 
Distance, 8 t o  Cl5 
Distance, sixth £ran last circulus of 1st ocean zone t o  end of zone 
Distance, third £ran last urculus of 1st ocean zone t o  end of zone 
Distanae, C3 t o  end of 1st ocean zone 
Distance, 6 t o  end of 1st ocean zone 
Distance, C15 t o  end of 1st ocean zorre 
N a t i v e  distances: (variables 73-%)/(variable 38) 
Werage interval af urcu l i ,  1st oaean zorre: (variable 38)/(variable 37) 
Mmber af circuli  inlst half of 1st oceanzone 
lvaximun distance between two aonsecutive circuli  i n  1st ocean zone 
Relative distance: (variable 74)/(variable 38) 

All Ooean zones 

7 6 Width af seoond ocean z o ~  
77 Width af third ocean zane (age 6 2 only) 
78 Tbtal width all ocean zorres 
79 Relative width: (variable 38)/(variable 78) 
80 N a t i v e  width: (variable 76)/(variable 78) 



Appendix Table 82. Group means, standard errors ,  and one-way analysis of variance F-test for  the number of 
c i rcu l i  and incremental distance of salmon scale growth zone measurements from age 6, and 
and 5, chinook salmon, Yukon River. 

Laver Middle W&=r 

Age Grcmth Zone Variable Mean Std. Err. Mean Std. Err. Mxm Std. Err. F-Value 

62 1StFWANlu la r  NO. Circ. 10.9 0 .O1 10.4 0 . O l  10.2 0.01 12.579 
Ina. Dist. 123.4 1.57 124.0 0.95 113 .O 1.42 29.198 

EW Plus Grwth No. arc.  3.5 0.01 5.3 <0.01 5.9 0.01 205.727 
Incr. Mst .  29.9 0.82 51.9 0.63 60.4 1.35 245.418 

1st Oaean Annular No. Circ. 27.2 0.03 26.1 0.02 24.8 0.03 48.331 
Inn. Mst. 462.9 14.36 69 .4  7.44 443.7 14.47 15.215 

2nd Ooean Annular Inn. Dist. 

3rd Ocean Annular Incr. ask. 

5, 1st & U l u l ~  NO. arc. 
Incr. Rist. 

JM Plw Grcwth No. Circ. 
Incr. Mst. 

1st Oaean Annular No. Circ. 
mu. Dist* 

2ndOaeanAnnular Incr. Dist. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
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